Syncope is a common medical problem, which accounts for 3.5% of emergency room visits. 
teers who became unconscious on a tilt table when their mean blood pressure suddenly fell to 25mmHg.4 Follow ing syncope and assuming the supine position by falling, the spontaneous recovery of blood pressure and con sciousness is the usual course.
Etiology
Causes of syncope are shown in Table 1 , which include diverse clinical etiologies, e.g. structural disease of the heart or gastrointestinal tract, functional impairment of blood pressure regulation etc.3,5-9 Some of the causes are lethal, while others are benign . Further, a great number of disorders mimic syncope , e.g. epilepsy, sub arachnoid hemorrhage, hypoglycemia , conversion re action, post-traumatic amnesia , etc, which make the physician's task of diagnosis more difficult. There is little data available on the incidence of syncope in Japan . According to our experience ,10 during the sixty-five -month period from August 1988 to December 1993 , of 10 ,828 patients who visited the emergency room by ambulance, 379 patients had syncope (3 .50%). The Framingham Study revealed that more than 3% of the general population experienced syncopal episodes during thirteen biennial examinations.11 According to the study, subjects with syncope had a benign prognosis as shown by the low incidence of cardiovascular and cerebrovascular events and sudden death. However, up to 6% of all admissions to hospitals in the United States are related to syncope6-8 and an enormous amount of money is consumed for its work-up.6,12 Syncope accounts for about 3% of patients who visit the emergency room.7 Among them, cardiac causes account for 8% to 25% of patients1,2,7,13 with a one-year mortality of 30% in Kapoor and colleagues' report.1 Therefore, prompt diagnosis and management of the cardiac causes of syncope are absolutely necessary in the emergency room.
There is little data available on the incidence of syn cope in Japan. According to our experience,10 during the sixty-five-month period from August 1988 to December 1993, of 10,828 patients who visited the emergency room by ambulance, 379 patients had syncope (3.50%). Interest ingly, the incidence is similar to the data reported in the United States.7 In Tokyo, more than 400,000 emergency calls for an ambulance are recorded annually, suggesting that about 14,000 patients with syncope are transported to the hospital. Our preliminary study of the incidence of syncope in the Japanese population has shown that 3.4% of 7,000 people experienced syncope and that the number of people with syncope is several times the number of syncope patients transported to the hospital by ambu lance (unpublished data). Thus, it is likely that an annual incidence of syncope in Tokyo ranges from 50,000 to 100,000, and the incidence in the general population is very close to that reported in other advanced countries.
Age and Sex of Patients with Syncope
The distribution of the age and sex of patients with syncope who visited our emergency room is shown in Figure 1 . The age range is wide. Generally, the number of males is greater than the number of female patients (213 vs 166). A unique exception to this male dominance exists in the younger generation. In the age range of 20 30, the number of female patients is almost twice that of males (51 vs 27). The high incidence of syncope in the young female population is limited to a narrow range from 20 to 25 years old. The most common cause in this age group is vasovagal syncope.14-16 The susceptibility of young females is also recognized in the case of faint ness following venipuncture during the periodic physical check-up (unpublished data). A proposed hypothesis is that some characteristic in their lifestyle may be related to a susceptibility to syncope in this young female group, such as a lack of physical exercise and their desire for weight reduction.
Trauma
Occasionally syncope may be missed in a patient who has suffered a trauma. We treated a middle-aged man with the several surgical sutures on his face, who had experienced multiple episodes of syncope but not diag nosed until his final visit to us.17 Because syncope itself is symptomless, trauma is the most outstanding clinical feature and attracts the attention of the emergency room staff. In addition, post-traumatic amnesia makes history -taking difficult. Bruises or lacerations on the head and face were recognized in 16.6% of the 379 patients with syncope in the present series. One had a rupture of the eye ball. Seven fell on the railroad track. Linzer reported that in the syncopal patient, lacerations and fractures of the arm, leg and hip are common.6 From our experience, however, fractures are common in the face, e.g. jaw and zygoma, and rare in the hip and shoulder. Accordingly it is an easily recognizable sign for the emergency room physician to suspect syncope when the patient has trauma to the face or head.
Diagnostic Procedures

History
The history is an essential part of the initial evalu ation.5-7,9,12 In syncope, the patient does not realize the situation and a description by an observer is very helpful to determine whether the event was truly syncope. The mode of onset and recovery can provide important clues to identify the cause of syncope. Posture just before syncope should be addressed. Standing is common but sitting is not rare. If syncope develops while supine, it is less likely to be true syncope. Spontaneous pain preceding the event is a serious warning sign. Chest oppression suggests myocardial ischemia. Headache associated with vomiting and drowsiness is a sign of subarachnoid hemor rhage. Numbness in the limbs associated with dyspnea and tachypnea before syncope suggests hyperventilation syndrome. On arrival at the emergency room, the patient with syncope looks very quiet and weak, while a patient with epilepsy is restless and looks around frequently. 
Physical examination
The physical signs of a patient who has just arrived at the emergency room are full of positive findings to make the diagnosis. This is true of patients with syncope . The skin and mucosal surface of the conjunctiva look pale due to generalized vasoconstriction by an augmented sympathetic activity following syncope . Blood pressure is normal or relatively low, and is rarely high . The values should be carefully assessed by comparing with the patient's previous pressure level. Orthostatic blood press ure change gives critical information about the cause of syncope, but the examination should be delayed until structural diseases of the heart and great vessels are negated. Carotid sinus compression19,24.25 is a procedure which places gentle pressure on the wall of the carotid sinus, where baroceptors exist in the adventitia . Physiologically, a deformation of the arterial wall induced by a rapid change in intracavitary pressure, modulates impulses from the baroreceptor, which then travels to the brain stem via the carotid sinus nerve and the glossopharyngeal nerve. Efferent nerves are the same as in the tilt table test. Vascular tonus is regulated by the feedback loop including the carotid sinus. In carotid hypersensitive patients, who are usually old and male, a mild com pression on the sinus wall provokes transient bradycardia (maximum RR interval>3 sec) and/or hypotension (a maximum decrease in systolic pressure>50mmHg) . Diagnosis of carotid sinus syndrome requires a demon stration of a hypersensitive carotid sinus in the presence Figure  2 .
In our emergency department, patients with syncope who do not have any identified cause are considered to be candidates for evaluation by tilt table testing or carotid sinus compression. From our experience, the tilt test was positive in 17 of 68 patients (25.0%), whereas the re sponse to carotid sinus compression was positive in 15 of 72 patients (20.8%). One or both of the tests was posi tive in 22 of the 57 patients (38.6%) in whom both tests were performed. 10 The results suggest that evidence for neurally-mediated syncope was shown in a significant number of patients. Other than the tilt table and carotid compression tests, eye ball compression is reported to be useful as a provocative procedure. All of these pro cedures are to provoke hypotension or bradycardia by interrupting the neural regulation of blood pressure control.
Situational syncope is the third category of neurally -mediated syncope. It is also called vago-vagal syncope and is different from the vasovagal mechanism. The reflex loop consists of the vagal nerve as its afferent and also its efferent. The diagnostic dilemma in situational syncope is the absence of any diagnostic criteria other than the history. An example of this problem is shown in the case of an 82-year-old male who fell down due to syncope just after urination. His response to carotid sinus compression was positive with a prolonged asystole for 8 seconds, which is an indication for permanent pacemaker implantation. If the evaluation for carotid sinus had not been performed, he would have been erroneously diagnosed as miction syncope. Accordingly, without structural heart disease, the incidence of sudden cardiac death is very low, and the spontaneous remission rate of syncope is high. 43 Coronary vasospasm is common in Japan, and Niigata University recently reported that a significant percentage of syncope of unknown etiology is related to coronary vasospasm. [44] [45] [46] [47] In the reported cases, the vasospastic episode was documented by electrocardiogram during resuscitation, or by provocative testing with ergonovine during coronary angiography. About 20% of patients with coronary spasm have a history of syncope, whereas coronary spasm accounted for 4 of 11 patients (36%) with syncope of unknown etiology who visited emergency medicine.48 A standard for the clinical indication for coronary angiography with ergonovine provocation in syncope has not been established and further study is warranted.
In the present study, structural diseases accounted for 20% (47 patients) of all syncope patients, among which the cardiac causes were 61% (29 patients). Coronary artery disease including vasospasm was diagnosed in 14 patients, followed by arrhythmia in 10 patients. In cor onary artery disease, diagnosis was based on a history of chest pain preceding the syncope or ECG findings suggestive of ischemia. There were four cases with prolonged asystole for more than 10 seconds on tilt testing in our series (Fig 2) . During the prolonged asystole, pallor, tonic and clonic muscle activities, and ocular deviation were observed. They also shouted simultaneously with seizure activity. The malignant vasovagal syndrome accounts for 2% of all tilt-induced syncope in the present study, which is reported to be as high as 28% of tilt-positive patients if the prolonged RR interval is defined as more than 4 seconds. Grubb and colleagues reported that 3 of their 10 cardioinhibitory patients had received bystander cardio pulmonary resuscitation for several minutes, but were awake and in sinus rhythm when paramedic personnel arrived. 49 The third category is related to the posture during syncope. It is not rare for syncope to occur when a patient is sitting; a spontaneous recovery is less likely to occur because the patient does not fall. The blood press ure level required for syncope is generally less than 50mmHg systolic, which hinders normal respiration; the central respiratory center is depressed and a simultaneous loss of muscle tone deprives effective ventilation. As a result, a loss of ventilation and profound hypotension could induce an irreversible catastrophe in a patient. Two patients were found pulseless, with no ventilation, pallor, and comatose, while they were sitting in a chair outside of a hospital. A bystander began cardiopulmon ary resuscitation and spontaneous respiration and circu lation recovered in a few minutes, without any medication. No evidence of structural diseases including the heart was found and they were discharged. We are not sure that cardiopulmonary resuscitation, other than lying down, was necessary for their recovery, but it is certain that death was inevitable if they remained seated for a longer period. The personnel of ambulances witness many cases of cardiopulmonary arrest in the sitting position. Even if syncope is not the malignant vasovagal syndrome, or not due to a cardiac cause, a prolonged and profound hypo tension which is not relieved may induce an irreversible arrhythmia, myocardial ischemia, and eventually a cardio pulmonary arrest. Although the risk of sudden death produced by syncope in the sitting position is not an established concept yet, adequate education should be given to patients with recurrent syncope and their families.
